In a paper published in the Proceedings of the Royal Society,1 I have endeavoured to show that the pitch of sound is altered by con- duction. The nature of the alteration varies with the conducting medium.
The following is a summary of the conclusions there arrived at by experiment:?
That porous substances, such as wood or bone, lower the pitch in proportion to their porosity. All other solids, such as iron and glass, raise the pitch.
Fluids raise the pitch.
Fluids in motion raise it more than fluids at rest.
Solutions in water raise it more than pure water, and in proportion to the strength of the solution.
Minute particles suspended in water raise it more than either pure water or solutions.
Gases raise the pitch slightly. The heart's substance lowers the pitch. Any murmur heard through the medium of air-containing lung is found to have its pitch heightened by the conduction. The cause of the lowering of the pitch when heard through the medium of the sternum, or heart's substance, is explained by the property they possess of lowering pitch by conduction, which has been shown to be the case in the paper I have alluded to.
In effusion into the pericardium, it has been said that the pitch is raised, instead of being lowered, as in the above case. This is due to the property fluids have of raising the pitch, and was well illustrated in the following case :?A patient suffered from extensive effusion into the pericardium ; also from a loud mitral regurgitant murmur.
The pitch of this was found to be higher at the base and at the ensiform cartilage than at the apex. As higher. Now all these conditions are found in the blood.
The reason the pitch is lowered when the murmur is listened to at the second cartilage opposite to that to which the vessel producmg the murmur runs, is, that it is conducted through the sternum, which has been shown to lower the pitch. In cases where tumours simulate in their percussion dulness, fluid in the pericardium, should a murmur exist, the tumour being solid would probably lower the pitch ; should it be however fluid, the pitch would be raised by conduction through it. Again, it is often difficult to decide whether a basic murmur be aortic or pulmonary, or both ; it being heard with equal intensity at both second cartilages. If aortic only, the pitch will be heightened at the second right cartilage, but lowered at the second left, and vice versa in the case of a pulmonary murmur; whilst, should both exist, the pitch will be heightened at both cartilages.
In conclusion, I beg to thank Dr Wylde, the conductor of the Philharmonic Society, for kindly examining and corroborating many of the experiments devised to elucidate this matter; and also Dr Hardie of Leith, who greatly assisted me in conducting the same.
